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(54) OBSTACLE DETECTING DEVICE FOR VEHICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To suppress the 
misresetting of acquisition of a precedent vehicle due to 
vehicle body rolling at a low vehicle speed by restricting 
the resetting of acquisition of the body present which is 
nearest to this vehicle on the travel path when the 
vehicle speed of this vehicle is slower than a specific 
vehicle speed. 

SOLUTION: This device is equipped with a scan type 
radar device 1 which scans a specific range in front of 
this vehicle with a radar wave and detects the position 
of a precedent travel vehicle from its reflected wave, a 
vehicle speed sensor 2 which detects the vehicle speed 
of this vehicle, and a yaw rate sensor 3 which detects 
the yaw rate generated by this vehicle, and their 
detection signals are inputted to a control unit 4. The 
travel path of this vehicle is estimated from the vehicle 
speed of this vehicle and the yaw rate generated by this 
vehicle to acquires the precedent vehicle which is 
nearest to this vehicle on the travel path of the this 

vehicle, and if the precedent vehicle deviates from the travel path of this vehicle, its acquisition 
is reset Then when the vehicle speed of this vehicle is slower than the specific vehicle speed, 
this resetting of this acquisition is restricted. Consequently, the misresetting of the acquisition 
of the precedent vehicle at a low vehicle speed due to the large rolling of the vehicle body can 
be suppressed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Catch an object which exists near the self-vehicle most in the road [ self-vehicle 
advance ] which an object which exists ahead of a self-vehicle is detected, and is presumed 
based on a run state of a self-vehicle among these, and. A crossing obstructing detector of 
vehicles, wherein it has a prehension release control means which is a crossing obstructing 
detector of vehicles of which the prehension is canceled when this object deviates from the 
above-mentioned self-vehicle advance way, and regulates release of the above-mentioned 
prehension when the vehicle speed of a self-vehicle is lower than the predetermined 
vehicle speed. 

[Claim 2]A crossing obstructing detector of the vehicles according to claim 1, wherein a 
prehension release control means regulates release of objective prehension only when a 
self-vehicle is slowing down even if it is it at the time when the vehicle speed of a self- 
vehicle is lower than the predetermined vehicle speed. 

[Claim 3]A crossing obstructing detector of the vehicles according to claim 2, wherein a 
prehension release control means regulates release of objective prehension until a self- 
vehicle stops. 

[Claim 4]A crossing obstructing detector of the vehicles according to any one of claims 1 to 
3, wherein regulation of release of prehension of an object by a prehension release control 
means is prohibition of release of prehension. 

[Claim 5]Catch an object which exists near the self-vehicle most in the road [ self-vehicle 
advance ] which an object which exists ahead of a self-vehicle is detected, and is presumed 
based on a run state of a self-vehicle among these, and. A crossing obstructing detector of 
vehicles, wherein it has an advance road width alteration means which is a crossing 
obstructing detector of vehicles of which the prehension is canceled when this object 
deviates from the above-mentioned self-vehicle advance way, and makes width of the 
above-mentioned self-vehicle advance way larger than the time when a direction when the 
vehicle speed of a self-vehicle is low is high. 

[Claim 6]Catch an object which exists near the self-vehicle most in the road [ self-vehicle 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=ht^ 6/3/2008 
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advance ] which an object which exists ahead of a self-vehicle is detected, and is presumed 
based on a run state of a self-vehicle among these, and. When this object deviates from the 
above-mentioned self-vehicle advance way, A crossing obstructing detector of vehicles, 
wherein it has a prehension retention time alteration means which is a crossing obstructing 
detector of vehicles canceled after holding prehension of this object until predetermined 
time passes since that time of deviating, and makes retention time of the above-mentioned 
prehension longer than the time when a direction when the vehicle speed of a self-vehicle 
is low is high. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention catches the object which exists most in the 
neighborhood by a self-vehicle advance on the street, and when this prehension object 
deviates from a self-vehicle advance way, it relates to the crossing obstructing detector of 
the vehicles of which that prehension is canceled. 
[0002] 

[Description of the Prior Art]Generally the crossing obstructing detector carried in vehicles, 
Detect objects, such as forward travel vehicles which exist ahead of a self-vehicle using a 
radar installation, and. The advance way the self-vehicle will run based on the run state of a 
self-vehicle is presumed, the forward travel vehicles which are in this self-vehicle advance 
on the street, and exist near the self-vehicle most are detected, and that position 
information is caught by making this into a preceded vehicle. 

The position information on this caught preceded vehicle is used for the control in the case 
of avoiding the case where a flattery run is carried out, and a collision, etc., maintaining the 
fixed distance between two cars, for example to this preceded vehicle. 

[0003]And generally, when a preceded vehicle deviates from a self-vehicle advance way, 
catch the vehicles which cancel the prehension and newly fulfill the above-mentioned 
conditions as a preceded vehicle, but. When a preceded vehicle still advances a straight- 
line road into a curve during a rectilinear-propagation run and a self-vehicle begins a 
turning travel now, Although this preceded vehicle is judged to have deviated from the self- 
vehicle advance way presumed by approximately linear shape based on the run state of a 
self-vehicle seemingly and is running the same lane, since the prehension will be canceled 
accidentally, Until predetermined time passes since that time of deviating as such a thing 
that copes with it inconvenient even if a preceded vehicle deviates from a self-vehicle 
advance way as indicated by JP.6-292729.A, For example, what still continued catching 
these vehicles as a preceded vehicle is known until the advance way where the self-vehicle 
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arrived at the point from which it deviated, and met the curve is presumed. 
[0004] 

[Problem(s) to be Solved by the lnvention]By the way, a self-vehicle advance way 
substitutes for the following formula 1 the yaw rate phi generated on the self-vehicle speed 
V and a self-vehicle, asks for the turning radius R, and is presumed by giving 
predetermined width (for example, width equivalent to breadth of a car) to the straight line 
or curve which has this turning radius R as indicated also in the above-mentioned gazette. 
[0005] 
[Formula 1] 

R = V/0 

According to this, since the yaw rate phi becomes close to 0 at the time of a rectilinear- 
propagation run, the turning radius R becomes infinite, the self-vehicle advance way of 
approximately linear shape is presumed, and the advance way of the shape of a curve of 
the given curvature according to the yaw rate phi generated on a self-vehicle is presumed 
at the time of a turning travel, for example. 

[0006]However, at the time of the low vehicle speed, since body deflection is large 
compared with the time of the high vehicle speed, even if a yaw rate is changed, for 
example, it is running the straight-line road, a curve-like advance way is presumed, a 
preceded vehicle deviates from a self-vehicle advance way seemingly, and the problem 
that the prehension will be canceled accidentally arises. 

[0007]Then, this invention copes with the above-mentioned problem in the conventional 
crossing obstructing detector, and offers a technical problem the crossing obstructing 
detector of the vehicles which can control incorrect release of prehension of the preceded 
vehicle by the body deflection at the time of the low vehicle speed. 
[0008] 

[Means for Solving the Problem]Namely, among this inventions the invention (henceforth 
"the 1st invention") according to claim 1, Catch an object which exists near the self-vehicle 
most in the road [ self-vehicle advance ] which an object which exists ahead of a self- 
vehicle is detected, and is presumed based on a run state of a self-vehicle among these, 
and. When this object deviates from the above-mentioned self-vehicle advance way, it has 
a prehension release control means which is a crossing obstructing detector of vehicles of 
which the prehension is canceled, and regulates release of the above-mentioned 
prehension when the vehicle speed of a self-vehicle is lower than the predetermined 
vehicle speed. 

[0009]According to this 1st invention, body deflection is large, and since release of that 
prehension is regulated by prehension release control means even if an object caught till 
then deviates from a self-vehicle advance way at the time of the low vehicle speed a self- 
vehicle advance way is not correctly presumed to be, incorrect release of prehension is 
controlled by it. 
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[0010]And the invention (henceforth "the 2nd invention") according to claim 2, Even if it is a 
prehension release control means in the 1st invention of the above at the time when the 
vehicle speed of a self-vehicle is lower than the predetermined vehicle speed, Only when a 
self-vehicle is slowing down, it is characterized by regulating release of objective 
prehension, and further, the invention (henceforth "the 3rd invention") according to claim 3 
regulates release of objective prehension until a self-vehicle stops a prehension release 
control means in this 2nd invention. 

[0011]According to these 2nd and 3rd invention, since body stability falls and release of 
objective prehension is regulated at the time of a slowdown with a remarkable change of a 
yaw rate especially even if it is at the low vehicle speed time, a big effect about controlling 
incorrect release of prehension is acquired. 

[0012]The invention (henceforth "the 4th invention") according to claim 4 is characterized 
by regulation of release of prehension of an object by a prehension release control means 
being prohibition of release of prehension in either the 1st invention of the above thru/or the 
3rd invention. 

[0013]Since release of objective prehension is forbidden according to this 4th invention, 
incorrect release of prehension is avoided. 

[0014]lt has an advance road width alteration means which the invention (henceforth "the 
5th invention") according to claim 5 is a crossing obstructing detector of the same vehicles 
as the 1st invention of the above, and, on the other hand, makes width of a self-vehicle 
advance way larger than the time when a direction when the vehicle speed of a self-vehicle 
is low is high. 

[0015lAccording to this 5th invention, body deflection is large, since width of this advance 
way is made larger than the time of the high vehicle speed by advance road width alteration 
means for a direction at the time of the low vehicle speed a self-vehicle advance way is not 
correctly presumed to be, that an object deviates from a self-vehicle advance way 
decreases, and incorrect release of prehension is controlled by it. 
[0016]And the invention (henceforth "the 6th invention") according to claim 6, It is a 
crossing obstructing detector of vehicles canceled after holding prehension of this object 
until predetermined time passes since that time of deviating even if a prehension object 
deviates from a self-vehicle advance way, It has a prehension retention time alteration 
means which makes retention time of the above-mentioned prehension longer than the time 
when a direction when the vehicle speed of a self-vehicle is low is high. 
[0017]According to this 6th invention, body deflection is large, and since retention time of 
prehension of this object from a time at which a prehension object deviated from a self- 
vehicle advance way rather than the time of the high vehicle speed in a direction at the time 
of the low vehicle speed a self-vehicle advance way is not correctly presumed to be is 
lengthened by prehension retention time alteration means, incorrect release of prehension 
is controlled by it. 
[0018] 

http://ww4.ipdl.mpit.go.jp/cgi-b^ 6/3/2008 
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[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described 
based on a drawing. 

[0019]As shown in drawing 1 , on the vehicles in this embodiment. The scan type radar 
installation 1 which scans and sends a radar wave ahead [ of a self-vehicle ] within the 
limits of predetermined, and detects the position of forward travel vehicles from the 
reflected wave, It has the speed sensor 2 which detects the vehicle speed of a self-vehicle, 
and the yaw rate sensor 3 which detects the yaw rate generated on a self-vehicle, and 
these detecting signals are inputted into the control unit 4. 

[0020]The 1st advance way estimating part 5 which computes the turning radius R1 of the 
1st advance way of a self-vehicle in this control unit 4 by substituting the above-mentioned 
vehicle speed V and the yaw rate phi for the above-mentioned formula 1 , It has the 
preceded vehicle identification part 6 which identifies the forward travel vehicles which are 
in this 1st advance on the street based on each position information Xn and the above- 
mentioned 1st advance way of forward travel vehicles, and exist near the self-vehicle most 
as the preceded vehicle X, In response to the position information about this preceded 
vehicle X, the shift control signals S are outputted to the automatic transmission 8 from the 
tracking-travel-control part 7, and a flattery run is carried out to the above-mentioned 
preceded vehicle. 

[0021 ]The position information on the preceded vehicle X is outputted also to the 2nd 
advance way estimating part 9, and as shown in drawing 2 , based on the distance L and 
the angle theta of the self-vehicle A and the preceded vehicle X, the turning radius R2 of 
the 2nd advance way (a shown with a dashed line among drawing 2 ) of a self-vehicle is 
computed by the following formula 2. 
[0022] 
[Formula 2] 

R2 = L/2 • sin B 

The preceded vehicle identification part 6 computes the 1st and 2nd lateral acceleration G1 

and G2 which are generated when a self-vehicle runs along these advance ways based on 

the vehicle speed V and the above 1st, the turning radius R1 of the 2nd advance way, and 

R2 with the following formulas 3 and 4. 

[0023] 

[Formula 3] 

gi = vVm 

[0024] 
[Formula 4] 

G2 = vVR2 

therefore -- when a preceded vehicle is in in the road [ 1st advance ] it is presumed based 
on the run state of a self-vehicle, the 2nd advance way is in agreement with the 1st 
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advance way -- the 1st and 2nd lateral acceleration G1 and G2 - abbreviated, although it 
becomes the same value, When a preceded vehicle deviates from the 1st advance way, a 
significant difference will appear between the 1st and 2nd lateral acceleration G1 and G2. 
[0025]Hereafter, the tracking travel control (lock on control) to the preceded vehicle which 
the control unit 4 performs is explained according to the flow chart shown in drawing 3 , 
using these computed results. 

[0026]Although it judges first whether the lock on flag Lckf is 0 at Step S1 , this lock on flag 
Lckf is status flags which are set to 1 when having caught the preceded vehicle which is the 
target of a flattery run, and are set to 0 when not having caught. 

[0027]And when not having caught the preceded vehicle at present, it progresses to Step 
S2, It is judged whether the time T from the time at which the vehicles which should serve 
as a preceded vehicle detected now were detected first exceeded the predetermined time 
To, The lock on flag Lckf is set to one at Step S3 at the time of YES, and it progresses to 
Step S12, and it progresses to Step S12 at the time of NO, setting the lock on flag Lckf to 
zero. 

[0028]On the other hand, when having caught the preceded vehicle, progress to step S4, 
judge whether the self-vehicle speed V is lower than the low vehicle speed Vo which is 
presumed by the 1st advance way shifting for body deflection, and At the time of NO. At 
Step S5, body deflection is small at the time of the high vehicle speed, when the 1st 
advance way is presumed correctly, reset the timer t of prehension retention time, and At 
that is, the time of YES. That is, body deflection is large at the time of the low vehicle 
speed, and when the 1st advance way shifts and is presumed, the above-mentioned timer t 
js ************** ed at step S6. 

[0029]Subsequently, after computing the 1st and 2nd lateral acceleration G1 and the 
difference d of G2 in Step S7 at the time of the high vehicle speed, it is judged at Step S8 
whether this difference d is larger than 0.2 g (g is gravitational acceleration), The lock on 
flag Lckf is set to zero by step S9 at the time of YES, and it progresses to Step S12, and it 
progresses to Step S12 at the time of NO, setting the lock on flag Lckf to one. 
[0030]Here, 0.2 g which is a judging standard is the maximum of the lateral acceleration 
generated on vehicles, when a steady turning run is carried out along with the curve 
generally designed on a highway etc. A self-vehicle is still rectilinear-propagation running 
[ be / that is, ] a straight-line road (at this time, the turning radius R1 is infinite and). The 
lateral acceleration G1 is the formulas 3-0. In the case where a preceded vehicle advances 
into a curve and begins to carry out the steady turning run of the same lane, Since the 1st 
and 2nd lateral acceleration G1 and the difference d of G2 must be 0.2g or less, As 
opposed to maintaining the lock on flag Lckf to one that these vehicles should be made into 
a preceded vehicle and should still be caught even if this preceded vehicle has deviated 
from the 1st advance way, The 1st and 2nd lateral acceleration G1 and the difference d of 
G2 when larger than 0.2 g, Since the preceded vehicle shows that the lane change etc. 
were performed and the turning radius R2 of the 2nd advance way became smaller than 
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the turning radius of a curve, it is not necessary to catch these vehicles as a preceded 
vehicle, and the lock on flag Lckf is returned to zero. 

[0031]On the other hand, it is judged whether in Step S10, the timer t of prehension 
retention time exceeded the predetermined time to at the time of the low vehicle speed, The 
lock on flag Lckf is set to zero at Step S1 1, and the above-mentioned timer t is reset at the 
time of YES, it progresses to Step S12, and he follows it to Step S12 at the time of NO, 
without performing these. 

[0032]Here, the predetermined time to which is a judging standard of a timer is time since 
the self-vehicle speed V became lower than the above-mentioned predetermined vehicle 
speed Vo, until a self-vehicle stops, and is computed by the following formula 5 based on 
the vehicle speed V and the deceleration alpha. 
[0033] 
[Formula 5] 

to = V/a 

Namely, since body deflection becomes large, the 1st advance way will shift, and will be 
presumed and prehension of a preceded vehicle will be accidentally canceled as a result if 
the self-vehicle speed V becomes lower than the above-mentioned predetermined vehicle 
speed Vo, The lock on flag Lckf is maintained to one that catching the preceded vehicle 
caught till then should be continued, and when a self-vehicle stops, the lock on flag Lckf is 
set to zero that the prehension should be canceled for the first time, until a self-vehicle 
stops. 

[0034]And after passing through such a judgment routine in any case, it is judged at Step 
S12 whether the lock on flag Lckf is 1 , It progresses to Step S13 at the time of 1 , 
maintaining the fixed distance between two cars to this preceded vehicle based on the 
position information on the preceded vehicle which has performed namely, caught lock on, 
the shift signal S is outputted to the automatic transmission 8 so that a flattery run may be 
carried out, it progresses to Step S14 at the time of 0, and it cancels lock on. 
[0035]According to this, when continuing detecting first the vehicles which should serve as 
a preceded vehicle exceeding the predetermined time To, the lock on flag Lckf is set to 
one, and the flattery run to this preceded vehicle is started, While the self-vehicle is running 
with the high vehicle speed comparatively after that, a flattery run is continued except for 
the case where the 1st and 2nd lateral acceleration G1 and the difference d of G2 become 
larger than 0.2 g. 

[0036]And even when the self-vehicle speed V becomes lower than the predetermined 
vehicle speed Vo and the 1st advance way is no longer correctly presumed for big body 
deflection, prehension of the above-mentioned preceded vehicle will be held until a self- 
vehicle stops, and it will continue lock on. Therefore, even if the preceded vehicle caught till 
then deviates from the 1st advance way seemingly, it is lost that the prehension is canceled 
accidentally. 
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[0037]Next, a 2nd embodiment of this invention is described. 

[0038]As shown in drawing 4 , also in the vehicles in this embodiment, it has scan type 
radar installation 21, speed sensor 22, and yaw rate sensor 23 like the above-mentioned, 
Each of these detecting signals Xn, V, and phi are inputted into the control unit 24, The self- 
vehicle advance way which has the turning radius R is presumed by the advance way 
estimating part 25, the preceded vehicle X is further identified by the preceded vehicle 
identification part 26, and the shift control signals S of the flattery run to this preceded 
vehicle X are outputted to the automatic transmission 28 via the tracking-travel-control part 
27. 

[0039]And in these vehicles, the width of the self-vehicle advance way presumed by the 
advance way estimating part 25 is changed according to the vehicle speed V. Hereafter, 
this advance road width change control is explained according to the flow chart shown in 
drawing 5 . 

[0040]After reading the self-vehicle speed V at Step S21 first, when judging whether the 
lock on flag Lckf is 0 at Step S22 and not having caught the preceded vehicle at present, it 
shall progress to Step S23, and the advance road width W shall be 2 meters, and a self- 
vehicle advance way is created. This width of 2 meters is the width of the minimum which 
hits presuming an advance way effectively by being equivalent to breadth of a car about. 
Therefore, while not having caught the preceded vehicle, the self-vehicle advance on the 
street of this 2-meter width will be asked for the preceded vehicle X. 
[0041 ]On the other hand, when having caught the preceded vehicle, it progresses to Step 
S24, and the self-vehicle speed V is applied to the map shown in drawing 6 , and a self- 
vehicle advance way is created by making corresponding value f(V) into the advance road 
width W. In that case, when the vehicle speed V is not less than 60 km/h, it is considered 
as 2 meters of minimum width, below, 20 km/h becomes large as the vehicle speed V 
becomes low, and value-of-a-function f(V) is set as 4 meters at 20 km/h or less. This width 
of 4 meters is the width of the maximum which hits presuming an advance way effectively 
by being equivalent to lane width about. 

[0042]Therefore, it receives canceling the prehension, when the preceded vehicle is 
caught, and the preceded vehicle X deviates from the self-vehicle advance way of 2-meter 
width, while the self-vehicle is running with the vehicle speed of not less than 60 km/h, If the 
vehicle speed will be 60 km/h or less, the self-vehicle advance way of such wide width that 
the vehicle speed becomes low is created, and the prehension will be canceled when the 
preceded vehicle X deviates from the self-vehicle advance way which has a width of 4 
meters which is equivalent to lane width when the self-vehicle speed is 20 km/h or less. As 
a result, since that a preceded vehicle deviates from a presumed advance way decreases 
at the time of the low vehicle speed to which body deflection becomes large and the error of 
the turning radius of a presumed advance way becomes large, it will be controlled that the 
prehension is canceled accidentally. 

[0043]Value-of-a-function f(V) may be set up in the map of the advance road width shown 
http://ww4.ipdl.mpit.go.jp/cgi-bi^ 6/3/2008 
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in drawing 6 change to step form besides what changes to linearity to the vehicle speed V. 
[0044] 

[Effect of the lnvention]As explained above, since body deflection is large, and release of 
prehension of the preceded vehicle caught till then is regulated at the time of the low 
vehicle speed presumed by a self-vehicle advance way shifting or an advance road width is 
made large, incorrect release of prehension of a preceded vehicle can be controlled with 
the crossing obstructing detector of the vehicles of this invention. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a control system figure of the vehicles in a 1st embodiment of this invention. 

[Drawing 2] lt is an explanatory view of the control which the preceded vehicle identification 
part of the above-mentioned vehicles performs. 

[Drawing 3] lt is a flow chart figure of lock on control of the above-mentioned vehicles. 
[Drawing 4] lt is a control system figure of the vehicles in a 2nd embodiment of this 
invention. 

[Drawing 5] lt is a flow chart figure of advance road width change control of the above- 
mentioned vehicles. 

[Drawing 6] lt is a map chart of an advance road width used by the above-mentioned 
control. 

[Description of Notations] 

1, 21 radar installations 

2, 22 speed sensors 

3 and 23 Yaw rate sensor 

5 The 1st advance way estimating part 

6 and 26 Preceded vehicle identification part 
24 Advance way estimating part 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 







9 


Xn ; 






m 


5»n 


2 

\ 








m 




3 


v ! 




> 


if 




3 

\ 








3 — 




- h 


* : 




y 


if 





.J. 





Rl — 


(V. *) 




,» / 


5fe ft S 


8tt £Q 


X«- (Xn. R1) 
Gl — (V, Rl) 
G2 — (V. R2) 


X 




R2 y 9 


SS2atftKSSi5£S5 


R2 «- 


(l, e) 



z 



it 








ft 




s 


& 






ft 
m 






ifi 


« 









[Drawing 2] 




[Drawing 3] 
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